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(57) Abstract 

An active material of a positive plate containing particles made of a compound the composition of which is expressed by a general 
formula Li Jt M y P0 4 (wherein 0<x£2, 0.8£y£l.2, and M is an element out of the 3d transition metals) and having a particle size of 10um or 
less. The active material can be used for a nonaqueous electrolyte secondary cell, and contributes to achieving an excellent cycle 
characteristic and a high capacity. 
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ZZX\ ftmti.&&1nmfc<Dt&&i>>b. L i FePO^im 

k&mmffi&b0>M&*m 5 n^-t-„ n 5 l i f e po^e 
l i f e \>o*<omfofomt<»m\zwm£ftmm&ifihz> z 

btfmZt-btiZ* ^:t\ ®5{3*>H>-C, Et-7-g^O. l~] Op 
m6frbt>fr% X 0\Z S L i F e P O 4 <D 6 0 OtJ^T 
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-ChZmGiZlt, 1 u mWTtfcS L i F e POJ\ 1 0 

6 0 O'CJ: "9 ^tl^-^i^li^ L i F e P O^S^J-Sas ] ^ mJ^T 
L i F e P0414, 10%*|ffc5 = 
B 6 II^tL i F e P04ro&ricfi& (&*&#0. 
l ~ l o u m<D$5EB) b<DM&<D&9k^ RXfmz\z.7Flrtitm%.%.b 

mmvont lx i o%wm%m&#i /imeiTtfcsL i f e po 

^tttSri^^fSK, rtl^J:«3, L i FePO^i 

L i Fe PO^OMfig^soot^ 6 0 0t, 7 0 0t: 

tgi'MiaSt^Srffcfc. #*©j£aE*»*¥X«:B7, 111 
8, 0 9fc*-T c :ne>©i7, HI8, IH 9 i>><bt>frZ> J: 0 L 
i FePO.lt Mfig©±#!:#ot^Wi:^L, g**^ 

fcS<^LTV^„ ^J:^ LiFePOali, 

$.tz, t^T'/H -tV^Sf^^fcL i F e POolrol^ 
Xs B ETtfc£B5gf&ffl£Lfc. B ETttggffigKDffl'J^JHSrB 1 

biwgl^< £{fc$-frfcL i F e P04i:o^tfcS!£S: 

HOi!), L i F e PO^w^figfiJt^igK ft3i;:o*u BET 
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% l*c, ia i o ts l i f e po4wttfijtaart*S[Mfi:i: 

£^ Lfc0 3 i ^rJtU-t-S ISiSttKtifeSL i F e PO^^B 
ETJfcM8t#0. SmVgW, J:!)StL<li2m : /ga± 
L i F e P0 40SH6**:ri65SJV^*ikS:WLT^5 

•fr^^A- 6 

&ritfi#£ 3 2 0*Ct LtzZtUmt, -V-yfA' 1 i^lwLt 
L i F e PO^^L, 'ftbtltzL i F e P 0« SrIEffifiHfcK £ L 

£$£ft£]E L i F e PO«fcOV*T. *1\ *&*X 

i&[H]tfr/-!*-^£Pj£Lfc 0 r<Dffl£*£*«:ig 1 1 Hi 1 

ilj, tV^H, 5, 6 ^Jj$ilt L i F e P O^ttt, 
*Pfc L i F e P OtMft-n^ffityKDtftiHt&mZin-f , fa*U t> £*B <£> 
L i F e P 04^#P>tlTV^-5 r <t: 5, 

•tf-^/U 1 ©m^^^^m^tt^ia 1 2 }C^i" 0 HI 1 2 «fc «9 , H& 
6 0 Ot-C&J&LfcL i F e PO^EjSSWi LXffl^fc 

t^^Hoiifit 3. 4 vttifiii^Sftm&SrWLTv^:: 



j6fc«&ft&«£L-Cl*5 s :oi63mAh/gil^fi!i, Li 
F e PO^I^itiffc^ 1 7 0mAh/g!:ig5 t)©t*fe5 s 

*m i 3 szjjw-, ai3i>e>, ^tstwt'f 9fr£{ttio. i 

M^Sti^X /hS^r. ^d«t>*»5 e Li FcPO.roK 

F e PO^^f© y A© + jar btt^fc#><t 

mSfi^qf btiTWj^r t a« j&j&Mris 3 2 o 

4 0 0t6lh 7 0 O'CElT^^iair^-S - <br J^«t 9 . i85£E;£3l 
r. £tfSfca»o;fc a 

4 0 0tWi, 6 0 CCJ^T^^EBT-L i F e P O.&j&fifc 
tSrK*, ^*©^7Kmfl?^-^^?&<7) 1 2 0 m A h / g £±0 

T'L i (Mn». cF e u . 4 ) P O ^f^MLT^ H 1 6 !^#bil^L i 
(M n 0. e F e u . a) P O 4 <D X $[§l#ria £ ^"^o il 6*^j, Li 
(Mnu.oF eo ..) P O 4 1***6^ * "f ^ffi <?> ^ y t'>ffiit£& 
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£fc, 6 0 0°C-C^E^ LX'ftbtltz L i (M n ». • F e <) PO 
7^b, 150mAh/g <k^9ili£i:^#bnT^5fc(tT*fr < , 

mm. z h ± £ * s r <t «s m m s . 

£7t, eOOtf^LTHbtlfcL i (Mn u . oFeu. 4) PO 
4<DM#^ffliJ£;i£m£HI 1 8 8 El 1 8 ^f>, Li (Mno.c 

F e u. -i) PO.Iitg^l 0/im«T.©fc»5:t^, 10%M 
•fc&fc 1 u mEtTW^illAott^l i3oS*>3o»S 0 
< HSfc 2 > 

^•)7MwSi^n5 F e Sr£*TU 3 2 O^T-feS 

0 OVX'hZVyf/l' lOLiFe P OiiZM LT, * ^'^Tftft 
fc&fflV^* ^/^T*^* b'i'ZfflfeLtLc 

HTL i FePO4=Sr50mg|gi?), C 05* — ^^Oj^ffiJSr-r — ~f 
X*i/—/l'Ltzt><0\ZttL, vHHtl. 8 5 G B q 0) S7 C o Srflg 

^ ^'^T^MJ^K 4; «J ^^tLfc-y-^-Z/ue W L i F e P 
X^<? hfrmfc&%:%m 1 9!:« Vyf/U 2<DL i F e P0^7^ 
* h^$J£Si£^:£III 2 0 !z\ 1 <D L i F e P O*?)*^? h 

^8BJE»*SrBI 2 l ii^-f c 
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$.tz, Ml 9 |I*fty7/V6©L i FePO^^ ^/<!)T^^ 
V VflsZy 4 y V Z^XftbtltzF e 2 + <DX^f 2 2 Id, 

F e 3 + <D7.^<^ h/V^rBI 2 3 Id^fc 

Sid, H 2 0 \Z.7jkir -fV7)V2 <D L i FeP04C^>'<!)7X'< 
? Y>l>%:7 4 y h ZltT'&btitzF e 2 + <DXs<? 2 4 Id, 

F e 3 *<D^^# hyP^rlH 2 5 |C^"t" s 

Hid*/-, 0 2 1 l^^-r-^^/W 10LiFePO.^)^;^7 
Ts^t YtVi&y 4 y y £-£T#b*LfcF e 2 + <D^^<^ 2 6 

F e -^cD*^ h/V&H 2 7 Id^-T, 

L i F e PO.**©^^^ h/Wi, HI 2 2 , H 2 4 % @26 |d?F 
•fJ: 9 Id, F e 2 + {Cti^-rSMtt{*:^7 h^j^J 1 . 2mm/sec 
T*fc9, 4fiS^^^^j2. 9 mm/ s e c Xfo&yzfUy htfe 
5 0 

:W:tLT, J&j&iaf£# 3 2 ottfcsty^ewL i F e 
POWi, H 2 3 iZTjkirX ? Id, F e 3+ |dtB^-rsmtt^^7 h^j^J 
0. 4mm/sect'fc9, 4 fiS^S O . 8mm/secT? 

7hi^O. lmm/sec!^±, 0. 7 mm/ s e c KT©|1 

hfOmffitefc, hUtf 0 . 8mm/se C m±, 1. 

5 mm/ s e cElT©iffil:fc5^^^ h /K&Bn«»£ £ B £ -f 5 
£ A/ B £rH 1 ld^-f c 
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^ 1 «fc 0 . A/BliL i F e P040^fiK?a^^fe#LT*3 
9, j&J&M#<gVMSt\ L i F e P O 4 fcl^ W $ ftT F e 3 ~J± 

::t\ mi \Z7jk-TA/Bt, L i F e PO-tf>&J&jfi££Jifcl;£ 

L i F e PO,ip|cF e 3 + &£fr 3 «©ftft^^§«)^i#'>/i^ 

L i FePO.lt 4 0 0'CJ^±ir LT^^StA/ 
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B^O. 3*iR£fc!3 % m®m&m&-tZ> Z k&t>frotz-_ 

f e po tZiEfemmwh Lrffli^rit, i^s^nm £ «a£ ^ 

— #5C-L i .M, PO* (tztzL. x^O < x ^ 2CO$Effl-Cfo«9 , y# 

5. ) U L i ,M ? PO,(t tt^S^S 1 0 

/imEtT-CfcSt©^^ $ btCB E TftXffitfjP 0 . 5m s /g 

*|g^^^-5jE^S^Kl±, -&5tL i , ( F e 7 M 1-7) P 
Oa (tztzL, x^O. 9gx^l. 1 (D^m-OhV „ y2*0<y^ 

^Sr^WU Li, ( F e,Mi-,) POWi, * V TftytmiZ. «t 
O^bitS*'** H/KDffi^^SAid^-rSBOlt, A/BliO. 

*l§^M6^7Km«?M^^m^T-{i, A/BttO. 3* 
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mt ZtltiL i F e PO^lEmfB^Wt LXm^ZZfts 
1 2 OmAh/g^±@5iltiOTt5:t«t*)5 = 



WO 00/60680 



PCT/JP00/01916 



31 

1. -J&itL i .MyPOa (tf:U x^0< x ^ 2<nmmX'fo<9 , 
y#0. 8^y^l. 2<DmmX'h *) , Mrt* 3 d £ £ 

±H£L i ,Mv PO^Ii, %L*&& 1 0 u mJ^TT'£>6 t>Ofc^trr 

2. ±I2L i ,Mv P O.li, 1 0%ft:i^iS^] ^mWTffc^r 
3 . ±12 L i .M. P0 4tt« •ffr-tVT— ' v V ■ y--y-itm 

4. ±|EL i xM y P OWi, L i Fe P04t'ifoSr<!r^#jttt5 

5. -j&5£L i » (F e,Mi-r) POa (fcfc'U x^O. 9 ^ x ^ 
1. lro^ffl-Cfoi?, yii50<y^l©|ffiT-fc!), Mi!3dll 

±|£L i , (Fe.Mw) PO.I1, * * '< $ T X *) ft h 

tlZ^^t WWZLfc^Ts Stt^v^7 0 . 1 mm/ s e c U 

_h, 0 . 7 mm/ s e c UT OfaB^fo 2> ? h/KE>ffi^$feg£ 
A t U Jlttft»:7 Mg#0. 8mm/secJ£*±, 1. 5mm/ 

s c c uTvfamizhzx^? b^nfBm^k&tn k~rz> t A 

6. Li. ( F e r M i- y ) PCMi, L i F e PO-t'fcS: t 
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7. y ^*A£pT3&#jir K-^/tt K-:/«rfig#, -J&xtL i .M-. 
Pd (tztzL, x ^ o < x ^ 2 O^lffl-Cfe "9 x y^ ; 0. 8iygl. 

TV/ft K-^«BftA«S«K«:#i- »*tllX^M 
±12 L i.MrPO^Ii, tt^«i« l 0 n mWTTfcS t>0>$r£tr - 

8. ±ELi.M,POili, 10%MWl;miWTt'fc5: 
9 . ±|EL i ,M, P O.li, -fAs-TVT— ■ >y h • X — 

10. ±IEL i ,Mv PO^Ii, L i FeP04-Cfc5:i5r^®i:t 

11. JJ ^!>ASrBr«W^ K-^/JK K-^«*, -WL i , 
(Fe,M,->) PO« (fcfc'U x^O. 9$xgl. 1 O^lfiT'fc 

0 , y 3&s 0 < y =S 1 ©teBB-C*> *). Mfr 3 d 

±BELi, (Fe,M,-,) POWi, * * /< <} T «fc 9 ft h 

HZ*^? hM£*5l*T, Uttfri'^ h^S^O. 1 mm/ s e c 
± v 0. 7mm/s e c «Ttf>$&HK£>-5 IwKPffiig&g*: 
At U Steftv'? 8mm/sec£lh 1. 5mm/ 
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1 2 . ±f£ Li, ( F e y M i - y ) P O 4 ti , L i F e P O 4 T' h Z> Z t 

13. — »SCL i .Mv P 04 Cfc£U x jJS 0 < x ^ 2 CO$£gBT'fo "9 » 
y^O. 8£y£l. 2<Z>SSiBt?*>?>. M3JS 3 dS^^fefiSr-g-W-r 

±SBttfifcXg"TN 4 0 0t«i, 7 o oWF0>*£Bi ± 

14. ±gi&f8Xg-C, 4 0 0*0^ 6 0 0t«T«©fit 

1 5 . ±15 L i ,M, P 0<tt> L i FePO,T*fc5;i "t 
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